Appendix 5.

Results from biomass production model (ASPIC) conditioned on age 2+ mean biomass and
incorporating biomass indices from NEFSC spring and autumn surveys and Massachusetts spring
survey.
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11 May 2001 at 13:43

ASPIC -- A Surplus-Production Model Including Covariates (Ver. 3.65) FIT Mode

Author: Michael H. Prager
National Marine Fisheries Service
Southwest Fisheries Science Center
3150 Paradise Drive
Tiburon, California 94920 USA

CONTROL PARAMETERS USED (FROM INPUT FILE)

Number of years analyzed: 38 Number of bootstrap trials: 0
Number of data series: 3 Lower bound on MSY: 1.000E+00
Objective function computed: in EFFORT Upper bound on MSY: 5.000E+02
Relative conv. criterion (simplex): 1.000E-08 Lower bound on r: 1.000E-03
Relative conv. criterion (restart): 3.000E-08 Upper bound on r: 1.000E+01
Relative conv. criterion (effort): 1.000E-04 Random number seed: 1964285
Maximum F allowed in fitting: 7.000 Monte Carlo search trials: 50000
PROGRAM STATUS INFORMATION (NON-BOOTSTRAPPED ANALYSIS) code 0

Normal convergence.

CORRELATION AMONG INPUT SERIES EXPRESSED AS CPUE (NUMBER OF PAIRWISE OBSERVATIONS BELOW)

|
1 USA Fall Survey | 1.000
| 38
|
2 USA Spring Survey | 0.627 1.000
| 33 33
|
3 Mass Spring Survey | 0.483 0.337 1.000
| 23 23 23
1 2 3

Weighted Weighted Current Suggested R-squared
Loss component number and title SSE N MSE weight weight in CPUE
Loss(-1) SSE in yield 0.000E+00
Loss( 0) Penalty for B1R > 2 2.973E-02 1 N/A 1.000E+00 N/A
Loss( 1) USA Fall Survey 7.196E+00 38 1.999E-01 1.000E+00 9.349E-01 0.599

142



Loss( 2) USA Spring Survey 7.966E+00 33 2.570E-01 1.000E+00 7.272E-01 0.370
Loss( 3) Mass Spring Survey 2.618E+00 23 1.247E-01 1.000E+00 1.499E+00 0.510

TOTAL OBJECTIVE FUNCTION: 1.78096796E+01

NOTE: B1-ratio constraint term contributing to loss. Sensitivity analysis advised.

Number of restarts required for convergence: 2
Est. B-ratio coverage index (0 worst, 2 best): 1.6393
Est. B-ratio nearness index (0 worst, 1 best): 1.0000

MODEL PARAMETER ESTIMATES (NON-BOOTSTRAPPED)

Parameter Estimate Starting guess Estimated User guess
B1R Starting biomass ratio, year 1963 2.376E+00 2.000E+00 1 1
MSY Maximum sustainable yield 1.090E+01 1.000E+02 1 1
r Intrinsic rate of increase 8.360E-01 5.000E-01 1 1

........ Catchability coefficients by fishery:

) USA Fall Survey 2.842E-01 2.842E-01 0

2) USA Spring Survey 2.482E-01 2.482E-01 0 1
) Mass Spring Survey 5.381E-01 5.381E-01 0

Parameter Estimate Formula

MSY Maximum sustainable yield 1.090E+01 Kr/4

K Maximum stock biomass 5.215E+01

Bmsy Stock biomass at MSY 2.608E+01 K/2

Fmsy Fishing mortality at MSY 4.180E-01 r/i2

F(0.1) Management benchmark 3.762E-01 0.9*Fmsy

Y(0.1) Equilibrium yield at F(0.1) 1.079E+01 0.99*MSY

B-ratio Ratio of B(2001) to Bmsy 9.825E-01

F-ratio Ratio of F(2000) to Fmsy 5.454E-01

Y-ratio Proportion of MSY avail in 2001 9.997E-01 2*Br-Br22 Ye(2001) = 1.090E+01
........ Fishing effort at MSY in units of each fishery:

fmsy( 1) USA Fall Survey 1.471E+00 r/2q( 1) f(0.1) = 1.324E+00
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ESTIMATED POPULATION TRAJECTORY (NON-BOOTSTRAPPED)

Estimated Estimated Estimated Observed Model Estimated Ratio of Ratio of

Year total starting average total total surplus F mort biomass

Obs or ID F mort biomass biomass yield yield production to Fmsy to Bmsy
1 1963 0.048 6.197E+01 5.746E+01 2.731E+00 2.731E+00 -4.961E+00 1.137E-01 2.376E+00
2 1964 0.062 5.428E+01 5.232E+01 3.251E+00 3.251E+00 -1.548E-01 1.486E-01 2.081E+00
3 1965 0.079 5.087E+01 4.973E+01 3.928E+00 3.928E+00 1.926E+00 1.890E-01 1.951E+00
4 1966 0.091 4.887E+01 4.814E+01 4.392E+00 4.392E+00 3.098E+00 2.183E-01 1.874E+00
5 1967 0.128 4.757E+01 4.656E+01 5.973E+00 5.973E+00 4.172E+00 3.069E-01 1.824E+00
6 1968 0.143 4.577E+01 4.505E+01 6.421E+00 6.421E+00 5.129E+00 3.410E-01 1.755E+00
7 1969 0.196 4.448E+01 4.320E+01 8.484E+00 8.484E+00 6.195E+00 4.699E-01 1.706E+00
8 1970 0.199 4.219E+01 4.153E+01 8.261E+00 8.261E+00 7.071E+00 4.759E-01 1.618E+00
9 1971 0.188 4.100E+01 4.086E+01 7.662E+00 7.662E+00 7.399E+00 4.486E-01 1.572E+00
10 1972 0.169 4.074E+01 4.098E+01 6.917E+00 6.917E+00 7.342E+00 4.038E-01 1.562E+00
11 1973 0.148 4.117E+01 4.165E+01 6.146E+00 6.146E+00 7.014E+00 3.530E-01 1.579E+00
12 1974 0.187 4.203E+01 4.162E+01 7.764E+00 7.764E+00 7.026E+00 4.462E-01 1.612E+00
13 1975 0.223 4.130E+01 4.049E+01 9.015E+00 9.015E+00 7.568E+00 5.326E-01 1.584E+00
14 1976 0.263 3.985E+01 3.880E+01 1.019E+01 1.019E+01 8.301E+00 6.282E-01 1.528E+00
15 1977 0.343 3.796E+01 3.620E+01 1.243E+01 1.243E+01 9.246E+00 8.213E-01 1.456E+00
16 1978 0.371 3.478E+01 3.346E+01 1.243E+01 1.243E+01 1.002E+01 8.885E-01 1.334E+00
17 1979 0.369 3.237E+01 3.167E+01 1.168E+01 1.168E+01 1.040E+01 8.822E-01 1.242E+00
18 1980 0.458 3.109E+01 2.954E+01 1.353E+01 1.353E+01 1.070E+01 1.096E+00 1.192E+00
19 1981 0.458 2.826E+01 2.736E+01 1.253E+01 1.253E+01 1.087E+01 1.096E+00 1.084E+00
20 1982 0.541 2.660E+01 2.513E+01 1.358E+01 1.358E+01 1.088E+01 1.293E+00 1.020E+00
21 1983 0.633 2.389E+01 2.207E+01 1.398E+01 1.398E+01 1.063E+01 1.515E+00 9.162E-01
22 1984 0.532 2.054E+01 2.030E+01 1.081E+01 1.081E+01 1.037E+01 1.273E+00 7.876E-01
23 1985 0.538 2.010E+01 1.988E+01 1.069E+01 1.069E+01 1.028E+01 1.287E+00 7.707E-01
24 1986 0.482 1.969E+01 2.003E+01 9.664E+00 9.664E+00 1.031E+01 1.154E+00 7.551E-01
25 1987 0.343 2.034E+01 2.194E+01 7.527E+00 7.527E+00 1.061E+01 8.209E-01 7.800E-01
26 1988 0.319 2.342E+01 2.495E+01 7.958E+00 7.958E+00 1.087E+01 7.631E-01 8.983E-01
27 1989 0.391 2.634E+01 2.660E+01 1.040E+01 1.040E+01 1.090E+01 9.350E-01 1.010E+00
28 1990 0.619 2.683E+01 2.447E+01 1.515E+01 1.515E+01 1.083E+01 1.482E+00 1.029E+00
29 1991 0.986 2.251E+01 1.803E+01 1.778E+01 1.778E+01 9.777E+00 2.360E+00 8.634E-01
30 1992 0.834 1.451E+01 1.306E+01 1.089E+01 1.089E+01 8.173E+00 1.996E+00 5.564E-01
31 1993 0.731 1.179E+01 1.134E+01 8.287E+00 8.287E+00 7.417E+00 1.749E+00 4.522E-01
32 1994 0.753 1.092E+01 1.046E+01 7.877E+00 7.877E+00 6.989E+00 1.802E+00 4.188E-01
33 1995 0.679 1.003E+01 1.002E+01 6.798E+00 6.798E+00 6.766E+00 1.623E+00 3.848E-01
34 1996 0.742 1.000E+01 9.693E+00 7.194E+00 7.194E+00 6.597E+00 1.776E+00 3.836E-01
35 1997 0.537 9.405E+00 1.010E+01 5.421E+00 5.421E+00 6.806E+00 1.284E+00 3.607E-01
36 1998 0.328 1.079E+01 1.268E+01 4.156E+00 4.156E+00 8.004E+00 7.840E-01 4.138E-01
37 1999 0.238 1.464E+01 1.737E+01 4.136E+00 4.136E+00 9.645E+00 5.695E-01 5.613E-01
38 2000 0.228 2.015E+01 2.294E+01 5.230E+00 5.230E+00 1.070E+01 5.454E-01 7.726E-01
39 2001 2.562E+01 9.825E-01
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RESULTS FOR DATA SERIES # 1 (NON-BOOTSTRAPPED) USA Fall Survey
Data type CC: CPUE-catch series Series weight: 1.000
Observed Estimated Estim Observed Mode Resid in Resid in
Obs Year effort effort F yield yield log effort yield
1 1963 1.526E-01 1.673E-01 0.0475 2.731E+00 2.731E+00 -0.09196 0.000E+00
2 1964 1.426E-01 2.187E-01 0.0621 3.251E+00 3.251E+00 -0.42757 0.000E+00
3 1965 3.273E-01 2.780E-01 0.0790 3.928E+00 3.928E+00 0.16353 0.000E+00
4 1966 3.405E-01 3.211E-01 0.0912 4.392E+00 4.392E+00 0.05861 0.000E+00
5 1967 6.492E-01 4.515E-01 0.1283 5.973E+00 5.973E+00 0.36329 0.000E+00
6 1968 3.310E-01 5.016E-01 0.1425 6.421E+00 6.421E+00 -0.41575 0.000E+00
7 1969 5.509E-01 6.912E-01 0.1964 8.484E+00 8.484E+00 -0.22680 0.000E+00
8 1970 5.037E-01 7.000E-01 0.1989 8.261E+00 8.261E+00 -0.32907 0.000E+00
9 1971 4.644E-01 6.599E-01 0.1875 7.662E+00 7.662E+00 -0.35148 0.000E+00
10 1972 5.321E-01 5.941E-01 0.1688 6.917E+00 6.917E+00 -0.11019 0.000E+00
11 1973 7.064E-01 5.193E-01 0.1476 6.146E+00 6.146E+00 0.30767 0.000E+00
12 1974 8.627E-01 6.564E-01 0.1865 7.764E+00 7.764E+00 0.27321 0.000E+00
13 1975 1.048E+00 7.835E-01 0.2227 9.015E+00 9.015E+00 0.29107 0.000E+00
14 1976 1.521E+00 9.240E-01 0.2626 1.019E+01 1.019E+01 0.49810 0.000E+00
15 1977 1.218E+00 1.208E+00 0.3433 1.243E+01 1.243E+01 0.00833 0.000E+00
16 1978 9.633E-01 1.307E+00 0.3714 1.243E+01 1.243E+01 -0.30519 0.000E+00
17 1979 6.674E-01 1.298E+00 0.3688 1.168E+01 1.168E+01 -0.66490 0.000E+00
18 1980 9.527E-01 1.612E+00 0.4579 1.353E+01 1.353E+01 -0.52566 0.000E+00
19 1981 1.547E+00 1.612E+00 0.4581 1.253E+01 1.253E+01 -0.04104 0.000E+00
20 1982 8.436E-01 1.902E+00 0.5405 1.358E+01 1.358E+01 -0.81302 0.000E+00
21 1983 1.589E+00 2.229E+00 0.6334 1.398E+01 1.398E+01 -0.33862 0.000E+00
22 1984 1.228E+00 1.873E+00 0.5322 1.081E+01 1.081E+01 -0.42211 0.000E+00
23 1985 1.258E+00 1.893E+00 0.5378 1.069E+01 1.069E+01 -0.40847 0.000E+00
24 1986 1.895E+00 1.698E+00 0.4825 9.664E+00 9.664E+00 0.10976 0.000E+00
25 1987 2.214E+00 1.208E+00 0.3431 7.527E+00 7.527E+00 0.60613 0.000E+00
26 1988 1.206E+00 1.123E+00 0.3190 7.958E+00 7.958E+00 0.07153 0.000E+00
27 1989 2.260E+00 1.375E+00 0.3908 1.040E+01 1.040E+01 0.49669 0.000E+00
28 1990 3.093E+00 2.179E+00 0.6193 1.515E+01 1.515E+01 0.35000 0.000E+00
29 1991 6.350E+00 3.471E+00 0.9863 1.778E+01 1.778E+01 0.60409 0.000E+00
30 1992 4.538E+00 2.935E+00 0.8341 1.089E+01 1.089E+01 0.43560 0.000E+00
31 1993 8.287E+00 2.572E+00 0.7309 8.287E+00 8.287E+00 1.16994 0.000E+00
32 1994 2.917E+00 2.650E+00 0.7531 7.877E+00 7.877E+00 0.09601 0.000E+00
33 1995 1.837E+00 2.388E+00 0.6786 6.798E+00 6.798E+00 -0.26220 0.000E+00
34 1996 2.998E+00 2.612E+00 0.7422 7.194E+00 7.194E+00 0.13769 0.000E+00
35 1997 2.853E+00 1.889E+00 0.5367 5.421E+00 5.421E+00 0.41250 0.000E+00
36 1998 2.771E+00 1.153E+00 0.3277 4.156E+00 4.156E+00 0.87647 0.000E+00
37 1999 1.182E+00 8.377E-01 0.2381 4.136E+00 4.136E+00 0.34401 0.000E+00
38 2000 1.113E+00 8.022E-01 0.2280 5.230E+00 5.230E+00 0.32719 0.000E+00
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UNWEIGHTED LOG RESIDUAL PLOT FOR DATA SERIES # 1

Year
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

Residual

[cNoNoNoNoNoNoRE oNoNoNoNoNo]

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
.3077
.2732
L2911
. 4981
.0083
.3052

0
0
0
0
0
0
0.
0
0
0
0
0
0
0

0920
4276
1635
0586
3633
4157
2268
3291
3515
1102

6649

.5257
.0410
.8130
.3386
.4221
. 4085
.1098
.6061
.0715
. 4967
.3500
.6041
. 4356
.1699
.0960
.2622
L1377
.4125
.8765
. 3440
.3272

-2 -1.5 -1 -0.5 0
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RESULTS FOR DATA SERIES # 2 (NON-BOOTSTRAPPED) USA Spring Survey
Data type 10: Start-of-year biomass index Series weight: 1.000
Observed Estimated Estim Observed Mode Resid in Resid in
Obs Year effort effort F index index log index index
1 1963 0.000E+00 0.000E+00 0.0 * 1.538E+01 0.00000 0.0
2 1964 0.000E+00 0.000E+00 0.0 * 1.347E+01 0.00000 0.0
3 1965 0.000E+00 0.000E+00 0.0 * 1.263E+01 0.00000 0.0
4 1966 0.000E+00 0.000E+00 0.0 * 1.213E+01 0.00000 0.0
5 1967 0.000E+00 0.000E+00 0.0 * 1.181E+01 0.00000 0.0
6 1968 1.000E+00 1.000E+00 0.0 1.790E+01 1.136E+01 0.45467 6.540E+00
7 1969 1.000E+00 1.000E+00 0.0 1.320E+01 1.104E+01 0.17871 2.160E+00
8 1970 1.000E+00 1.000E+00 0.0 1.110E+01 1.047E+01 0.05826 6.282E-01
9 1971 1.000E+00 1.000E+00 0.0 7.000E+00 1.018E+01 -0.37416 -3.176E+00
10 1972 1.000E+00 1.000E+00 0.0 8.000E+00 1.011E+01 -0.23418 -2.111E+00
11 1973 1.000E+00 1.000E+00 0.0 1.880E+01 1.022E+01 0.60985 8.583E+00
12 1974 1.000E+00 1.000E+00 0.0 7.400E+00 1.043E+01 -0.34340 -3.032E+00
13 1975 1.000E+00 1.000E+00 0.0 6.000E+00 1.025E+01 -0.53540 -4.249E+00
14 1976 1.000E+00 1.000E+00 0.0 7.600E+00 9.890E+00 -0.26334 -2.290E+00
15 1977 1.000E+00 1.000E+00 0.0 8.500E+00 9.421E+00 -0.10291 -9.213E-01
16 1978 1.000E+00 1.000E+00 0.0 7.700E+00 8.632E+00 -0.11427 -9.321E-01
17 1979 1.000E+00 1.000E+00 0.0 9.500E+00 8.035E+00 0.16750 1.465E+00
18 1980 1.000E+00 1.000E+00 0.0 6.200E+00 7.716E+00 -0.21878 -1.516E+00
19 1981 1.000E+00 1.000E+00 0.0 1.080E+01 7.014E+00 0.43168 3.786E+00
20 1982 1.000E+00 1.000E+00 0.0 8.600E+00 6.601E+00 0.26458 1.999E+00
21 1983 1.000E+00 1.000E+00 0.0 1.050E+01 5.929E+00 0.57149 4.571E+00
22 1984 1.000E+00 1.000E+00 0.0 5.800E+00 5.097E+00 0.12919 7.029E-01
23 1985 1.000E+00 1.000E+00 0.0 7.700E+00 4.988E+00 0.43421 2.712E+00
24 1986 1.000E+00 1.000E+00 0.0 3.600E+00 4.887E+00 -0.30556 -1.287E+00
25 1987 1.000E+00 1.000E+00 0.0 3.000E+00 5.048E+00 -0.52034 -2.048E+00
26 1988 1.000E+00 1.000E+00 0.0 3.300E+00 5.814E+00 -0.56628 -2.514E+00
27 1989 1.000E+00 1.000E+00 0.0 2.500E+00 6.536E+00 -0.96103 -4.036E+00
28 1990 1.000E+00 1.000E+00 0.0 3.100E+00 6.660E+00 -0.76467 -3.560E+00
29 1991 1.000E+00 1.000E+00 0.0 2.900E+00 5.588E+00 -0.65584 -2.688E+00
30 1992 1.000E+00 1.000E+00 0.0 8.700E+00 3.601E+00 0.88206 5.099E+00
31 1993 1.000E+00 1.000E+00 0.0 5.900E+00 2.927E+00 0.70112 2.973E+00
32 1994 1.000E+00 1.000E+00 0.0 2.400E+00 2.711E+00 -0.12171 -3.106E-01
33 1995 1.000E+00 1.000E+00 0.0 2.400E+00 2.490E+00 -0.03694 -9.031E-02
34 1996 1.000E+00 1.000E+00 0.0 5.400E+00 2.482E+00 0.77717 2.918E+00
35 1997 1.000E+00 1.000E+00 0.0 5.600E+00 2.334E+00 0.87512 3.266E+00
36 1998 1.000E+00 1.000E+00 0.0 4.200E+00 2.678E+00 0.45005 1.522E+00
37 1999 1.000E+00 1.000E+00 0.0 5.100E+00 3.633E+00 0.33919 1.467E+00
38 2000 1.000E+00 1.000E+00 0.0 3.200E+00 5.000E+00 -0.44635 -1.800E+00

* Asterisk indicates missing value(s).
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UNWEIGHTED LOG RESIDUAL PLOT FOR DATA SERIES # 2

-1 -0.75 -0.5 -0.25 0 0.25 0.5 0.75 1
| | | | | : | | | |
Year  Residual
1963 0.0000
1964 0.0000
1965 0.0000
1966 0.0000
1967 0.0000
1968 0.4547
1969 0.1787
1970 0.0583
1971 -0.3742
1972 -0.2342
1973 0.6098
1974 -0.3434
1975 -0.5354
1976 -0.2633
1977 -0.1029
1978 -0.1143 =====|
1979 0.1675 |=======
1980 -0.2188 =========|
1981 0.4317 |
1982 0.2646 |===========
1983 0.5715
1984 0.1292 |=====
1985  0.4342 |
1986 -0.3056 ============|
1987 -0.5203
1988 -0.5663
1989 -0.9610
1990 -0.7647 |
1991 -0.6558
1992 0.8821
1993 0.7011 |
1994 -0.1217 =====|
1995 -0.0369 =]
1996 0.7772
1997  0.8751 I
1998 0.4500
1999 0.3392 |==============
2000 -0.4463
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RESULTS FOR DATA SERIES # 3 (NON-BOOTSTRAPPED) Mass Spring Survey
Data type 10: Start-of-year biomass index Series weight: 1.000
Observed Estimated Estim Observed Mode Resid in Resid in
Obs Year effort effort F index index log index index
1 1963 0.000E+00 0.000E+00 0.0 * 3.335E+01 0.00000 0.0
2 1964 0.000E+00 0.000E+00 0.0 * 2.921E+01 0.00000 0.0
3 1965 0.000E+00 0.000E+00 0.0 * 2.737E+01 0.00000 0.0
4 1966 0.000E+00 0.000E+00 0.0 * 2.630E+01 0.00000 0.0
5 1967 0.000E+00 0.000E+00 0.0 * 2.560E+01 0.00000 0.0
6 1968 0.000E+00 0.000E+00 0.0 * 2.463E+01 0.00000 0.0
7 1969 0.000E+00 0.000E+00 0.0 * 2.394E+01 0.00000 0.0
8 1970 0.000E+00 0.000E+00 0.0 * 2.270E+01 0.00000 0.0
9 1971 0.000E+00 0.000E+00 0.0 * 2.206E+01 0.00000 0.0
10 1972 0.000E+00 0.000E+00 0.0 * 2.192E+01 0.00000 0.0
11 1973 0.000E+00 0.000E+00 0.0 * 2.215E+01 0.00000 0.0
12 1974 0.000E+00 0.000E+00 0.0 * 2.262E+01 0.00000 0.0
13 1975 0.000E+00 0.000E+00 0.0 * 2.222E+01 0.00000 0.0
14 1976 0.000E+00 0.000E+00 0.0 * 2.144E+01 0.00000 0.0
15 1977 0.000E+00 0.000E+00 0.0 * 2.043E+01 0.00000 0.0
16 1978 1.000E+00 1.000E+00 0.0 1.216E+01 1.872E+01 -0.43122 -6.556E+00
17 1979 1.000E+00 1.000E+00 0.0 2.053E+01 1.742E+01 0.16420 3.109E+00
18 1980 1.000E+00 1.000E+00 0.0 1.771E+01 1.673E+01 0.05691 9.798E-01
19 1981 1.000E+00 1.000E+00 0.0 2.179E+01 1.521E+01 0.35970 6.583E+00
20 1982 1.000E+00 1.000E+00 0.0 1.342E+01 1.431E+01 -0.06432 -8.916E-01
21 1983 1.000E+00 1.000E+00 0.0 1.977E+01 1.286E+01 0.43039 6.914E+00
22 1984 1.000E+00 1.000E+00 0.0 8.630E+00 1.105E+01 -0.24731 -2.421E+00
23 1985 1.000E+00 1.000E+00 0.0 6.420E+00 1.081E+01 -0.52148 -4.395E+00
24 1986 1.000E+00 1.000E+00 0.0 7.770E+00 1.059E+01 -0.31011 -2.825E+00
25 1987 1.000E+00 1.000E+00 0.0 9.590E+00 1.094E+01 -0.13212 -1.355E+00
26 1988 1.000E+00 1.000E+00 0.0 9.660E+00 1.260E+01 -0.26609 -2.945E+00
27 1989 1.000E+00 1.000E+00 0.0 1.826E+01 1.417E+01 0.25350 4.089E+00
28 1990 1.000E+00 1.000E+00 0.0 1.951E+01 1.444E+01 0.30096 5.071E+00
29 1991 1.000E+00 1.000E+00 0.0 1.137E+01 1.211E+01 -0.06346 -7.449E-01
30 1992 1.000E+00 1.000E+00 0.0 1.010E+01 7.808E+00 0.25739 2.292E+00
31 1993 1.000E+00 1.000E+00 0.0 7.630E+00 6.345E+00 0.18437 1.285E+00
32 1994 1.000E+00 1.000E+00 0.0 4.830E+00 5.877E+00 -0.19622 -1.047E+00
33 1995 1.000E+00 1.000E+00 0.0 4.490E+00 5.399E+00 -0.18444 -9.094E-01
34 1996 1.000E+00 1.000E+00 0.0 4.060E+00 5.382E+00 -0.28193 -1.322E+00
35 1997 1.000E+00 1.000E+00 0.0 2.970E+00 5.061E+00 -0.53298 -2.091E+00
36 1998 1.000E+00 1.000E+00 0.0 5.760E+00 5.806E+00 -0.00799 -4.620E-02
37 1999 1.000E+00 1.000E+00 0.0 1.419E+01 7.877E+00 0.58860 6.313E+00
38 2000 1.000E+00 1.000E+00 0.0 2.236E+01 1.084E+01 0.72388 1.152E+01

* Asterisk indicates missing value(s).
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UNWEIGHTED LOG RESIDUAL PLOT FOR DATA SERIES # 3

-1 -0.75 -0.5 -0.25 0 0.25 0.5 0.75 1
| | | | | . | | | |
Year Residual
1963 0.0000
1964 0.0000
1965 0.0000
1966 0.0000
1967 0.0000
1968 0.0000
1969 0.0000
1970 0.0000
1971 0.0000
1972 0.0000
1973 0.0000
1974 0.0000
1975 0.0000
1976 0.0000
1977 0.0000
1978 -0.4312
1979 0.1642
1980 0.0569
1981 0.3597
1982 -0.0643
1983 0.4304
1984 -0.2473
1985 -0.5215
1986 -0.3101
1987 -0.1321
1988 -0.2661
1989 0.2535
1990 0.3010
1991 -0.0635
1992 0.2574
1993 0.1844
1994 -0.1962
1995 -0.1844
1996 -0.2819
1997 -0.5330
1998 -0.0080
1999 0.5886
2000 0.7239
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Observed (0) and Estimated (*) CPUE for Data Series # 1 -- USA Fall Survey
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Observed (0) and Estimated (*) CPUE for Data Series # 3 -- Mass Spring Survey
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Time Plot of Estimated F-Ratio and B-Ratio
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